Why we are using oscilloscope by Tulchak, L. V. et al.
УДК	621.317.75	

WHY WE ARE USING OSCILLOSCOPE

Tulchak L.V. - Senior Teacher of Foreign Languages Department; Alieksieienko A.S. - Undergraduate of Vinnytsia National Technical University

You've almost certainly drawn charts in university and seen them in books. Many of them show how a certain quantity of something (like a heart rate, the price of a corporation's shares) changes over time: they have the quantity plotted in the vertical direction (known as the y-axis) and the time period plotted in the horizontal direction (the x-axis). The trouble with charts like this is that they can take ages to plot ‒ unless, of course, you happen to be an oscilloscope! It's a handy little gadget that draws charts automatically using signals you feed into it from probes hooked up to an electronic circuit, a scientific instrument, or a piece of medical monitoring equipment.
We can use oscilloscopes for looking at all kinds of signals in all kinds of ways. If you ever study electronics, you'll use oscilloscopes to watch how signals change in circuits over time. The probes on a typical oscilloscope let you feed in electric currents through coaxial cables ‒ but that doesn't mean an oscilloscope can only measure electricity. Plug in a transducer (which converts one kind of energy into another) and you can use an oscilloscope to measure almost anything. For example, you could use a thermocouple (a transducer that converts heat into electricity) to study temperature changes or you could use a piezoelectric transducer (which generates electricity when you squeeze it) to study vibrations ‒ such as a person's heartbeat.
An oscilloscope is easily the most useful instrument available for testing circuits because it allows you to see the signals at different points in the circuit. The best way of investigating an electronic system is to monitor signals at the input and output of each system block, checking that each block is operating as expected and is correctly linked to the next.The observed waveform can be analyzed for such properties as amplitude, frequency, rise time, time interval, distortion and others. Modern digital instruments may calculate and display these properties directly [2, p. 14].
Oscilloscopes are used in the sciences, medicine, engineering, and telecommunications industry. General-purpose instruments are used for maintenance of electronic equipment and laboratory work. Oscilloscopes are often used in thesciences, engineering and medicine. Students of technical universities often use oscilloscopes in laboratory experiments in Metrology.
There are a variety of digital oscilloscopes and those described here are the most common today. Consider some types of oscilloscopes.
Analog-to-digital converter (ADC). The device and the oscilloscope that converts analog input signals to digital bits, the effectiveness of which determines what performance the oscilloscope can achieve [1, p. 24].
The analogue oscilloscope of the original type of oscilloscope. As the name implies it uses analogue techniques throughout to create the pattern on the display. Typically they use a cathode ray tube where the voltages on the x and y plats cause a dot on the screen to move. In the horizontal direction this is controlled by the time base, whereas in the vertical direction the deflection is proportional to the signal input. Essentially the signal is amplified and applied to the Y plates of the cathode ray tube using analogue technology.
Digital oscilloscope.This oscilloscope converts an analog input signal to a digital representation of it by using an ADC.The concept behind the digital oscilloscope is somewhat different to an analogue scope [1, p. 24]. Rather than processing the signals in an analogue fashion, this type of scope converts the signal into a digital format using an analogue to digital converter and then processes the signals digitally. With digital signal processing hardware and software becoming more powerful, this enables the processing of the signals to be undertaken in a far more flexible manner, and enables many additional features to be included within the scope. There are several different types of digital oscilloscope that can be encountered.
Digital sampling oscilloscope. An oscilloscope that can analyze signals whose frequencies are higher than the instrument’s sampling rate. Its design allows the instrument to have very broad bandwidth, although with somewhat limited dynamic range of about 1 V peak-to-peak. Unlike some other types of digital oscilloscopes, a digital sampling oscilloscope can capture signals that have frequency components much higher than the instrument’s sample rate. This makes it possible to measure much faster repetitive signals than with any other type of oscilloscope. As a result, digital sampling oscilloscopes are used in very-high-bandwidth applications such as fiber optics, in which their high cost can be justified.
High-performance oscilloscope. High-performance oscilloscopes are used by those requiring high bandwidth, fast update and sampling rates, large memory depth and a wide array of measurement capabilities.
Mixed-signal oscilloscope. A digital oscilloscope that has two or four analog channels, 16 digital channels, and functions typically associated with a logic analyzer [1, p. 24]. Mixed-signal oscilloscopes expand the digital oscilloscope’s functionality to include logic and protocol analysis, which simplifies the test bench and allows synchronous visualization of analog waveforms, digital signals, and protocol details within a single instrument. Hardware developers use mixed-signal oscilloscopes to analyze signal integrity, while software developers use them to analyze signal content. A typical mixed-signal oscilloscope has two or four analog channels and many more digital channels. Analog and digital channels are acquired synchronously so they can be correlated in time and analyzed in one instrument.
Mixed Domain Oscilloscope (MDO). As the name implies, the mixed domain oscilloscope is able to operate in more than one domain, i.e. in time to display waveforms and in frequency to display signal spectra. This type of oscilloscope is very useful for developing RF systems where fault finding in both domains is needed. It is in valuable in locating issues where waveforms may give rise to unwanted or unusual spectrum issues. As a result these scopes are finding increasing popularity for the development of cellular systems as well as Wi-Fi, and the many other wireless systems in use today.
Oscilloscopes are widely used in industry and they are taking advantage of the huge levels of processing power that are now available. While most oscilloscopes are dedicated instruments, a growing number of scopes are being sold that incorporate a PC to provide the processing power. As PCs are widely available this considerably reduces the cost of buying a high performance oscilloscope.
USB oscilloscope. One particular variant of this approach that has become very popular is what is often termed the USB oscilloscope. As the name implies the USB oscilloscope interfaces with a PC using the USB connector. This provides an effective interface for communication between the two elements.   Read more about the USB Oscilloscope
While this type of approach may not be suitable in many applications it is ideal for many others where a general purpose PC can be used. Even so dedicated oscilloscopes are being increasingly used as they now offer better performance levels than ever before.
Having considered several types of oscilloscopes we came to the conclusion that they are often used in the experiments of modern science and technology.
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